Abstract Original Article
Platelets (thrombocytes) have a basic role in hemostasis to stop bleeding and coagulation. [7] The formed elements in medical term refer to all the blood cells, cell remnants, and cell fragments. [8] Several studies in diabetic patients demonstrated that persistent hyperglycemia can contribute to the formation of glycation products that perform free radical damage and increase oxidative stress. Furthermore, free radicals damage the cell DNA and causes cell apoptosis, besides hyperglycemia produce pro-inflammatory cytokines as well as advanced glycation end products. [9] The metabolic products from diabetic and various diabetic complication is interaction with blood components and alter physiological function of blood parameters. [10] Therefore assessment of formed element indices can be making decision for the management and treatment of diabetic complication. [11] Hematological abnormality such as low or elevated RBCs and hemoglobin can give indicator for anemia or polycythemia. There is a positive correlation between packed cell volume (PCV) and hemoglobin and RBCs indices and anemia in old patients. [12] Other parameters such as mean cell volume (MCV), mean cell hemoglobin (MCH) and mean cell hemoglobin concentration (MCHC) are calculated mathematically to reflect the concentration of hemoglobin and size of RBCs. [13] Diabetes often impaired the immune system of the body. Leukocytosis was correlated to the severity of infection and reduce WBCs (leukopenia) correlated to inflammatory lesion. [14, 15, 16] Platelets indices have a role in clotting factors and fibrinolysis activity specially in diabetic complication such as atherosclerosis and vascular disease. [17, 18] This study aimed to study the alteration of blood parameters in diabetic patients compared to healthy control.
Materials and MethOds
A comparative, cross-sectional study was performed from December 2017 to January 2018. A total 230 patients were diagnosed with Type 2 diabetic mellitus compared with one hundred apparently healthy control subjects. Data were collected by using questionnaire and bio-information conduced in specialized center for endocrinology and diabetic in Baghdad city. All patients demographic features (age, sex, and residency) medical history, physical examination and anthropometric measurement such as body mass index were recorded for all subjects. Glycemic status investigated for fasting blood glucose (FPG) and HbA1c were estimated and analyzed by Bio-chemical (erauto) analyzer. Hematology auto analyzer (Huroba ABX) used to measure blood parameters such as Red cell indices, platelet indices and white blood cells (WBC) parameters (granulocytes and A granulocytes). Data were statistically analyzed using statistical package SPSS version 17 (New York, USA) in results Table 1 shows the association between the two groups according to age, the result had been indicated that there was a nonsignificant differences at P > 0.05 for the distribution of age groups between the two samples. Table 1 shows again the association between the two groups according to gender, the result had been indicated that there was a nonsignificant differences at P > 0.05 for the distribution of gender between the two samples rather than odd ratio (female/male) reported (1:1.33) times at the (study/control) samples respectively. Table 2 shows the association between the different groups according to BMI, the result had been indicated that there was a nonsignificant difference at P > 0.05 for the distribution of BMI groups between the two samples. In the study group, BMI ranged between (17.0 and 57.0), as well as at control BMI ranged between (18.0 and 46.0). Table 3 shows the follows: 1. HbA1c parameter shows that with the study group, the mean value and 95% confidence interval (CI) of the population mean value fall outside of a normal range (4.5-7.0)% at the upstairs bound. 2. Glucose parameter shows that with the study group, the mean value and 95% CI of the population mean value fall outside of a normal range (3.6-6.3) mmol/L at the upstairs bound 3. All blood parameters show that with the study group, the mean value and 95% CI of the population mean value fall inside of a normal range Hb (12) (13) (14) (15) (16) The results in Table 4 represent the distribution of study patients compared with control groups according to the RBCs parameters; Hb level no significant (P = 0.6) and the ratio was reported (1:0.84). HCT% level was found no significant differences (P = 0.8) and the ratio was recorded (1:1.08). RBCs count a significant difference was found (P = 0.04) and the ratio was estimated (1:1.33). MCV value a significant difference was reported (P = 0.08) and the ratio was recorded (1:1.09). MCH level no significant differences was found (P = 0.79) and the ratio was recorded (1:0.92). MCHC level showed no significant differences (P = 0.15) when compared with the control group. RDW level statistically a significant difference was found (P = 0.03) and the ratio was recorded (1:2.024). Table 5 regarding platelet count no significant differences was demonstrated (P = 0.17) and the ratio was reported (1:0.336). PDW level showed no significant differences (P = 0.19) when compared with the control group. MPV level showed no significant differences (P = 0.18) when compared with the control group. Table 6 regarding WBCs count a significant difference was found (P = 0.04) and the ratio was estimated (1:0.93).
Result in

discussiOn
The result in this study had been indicated that there was a nonsignificant differences at P > 0.05 for the distribution of gender, age and BMI at the (study/control) samples. The result in the present study showed statistically significant differences in RBCs, WBCs count, MCV level and RDW level (P < 0.05) while no significant differences was recorded in others parameters (P > 0.05). This finding is in agreement with several studies. [19, [20] [21] [22] Study made by Shukla et al. found higher level of total RBCs, PCV and platelets in patients with hypertensive diabetic. [23] Others studies agreement with this results. [24] [25] [26] Study performed by Kumar et al. showed lower significant results in diabetics RBCs, MCV, Hb and PCV than nondiabetic. Whereas WBC count was higher in diabetes compared with nondiabetic. [27] Similar results observed in others studies. [28, 29] The presence of biochemical and metabolic products in diabetic patients lead to elevated level of red cell indices indicated to develop of micro and macro-vascular complication and causes different severity of anemia due to reduce erythrocytes life span, blood viscosity and RBCs deformability. [30, 31] cOnclusiOn The present study concluded that blood parameters RBCs, MCV, RDW, and WBCs are significantly higher among diabetic patients.
Recommendation
Screening and good diabetic management are help to prevent diabetic complications and develop anemia. 
